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Meriam a/i - 3/5: Kinetics o£ Particles 
Today: sample Problems 


: | BAN equalion 
valid in all inertio: reference frames 
use a (ree kody Aaron to solve 
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= ma on su face d planet 
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Given: m= 10 hg 
num - bka M 
Ground is covered with "ce 


Fink maximum value of P sf B does nef slip on Å 


Two Free-body dad roms 


T E, 


1 Direction of friction 


P [e] Opposes slippage 
m. En si LAT lied action l reaction 


a tng forces (Newton's ard Law) 
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@) =F, = mg => |Fr-P = mg og 


=æ We have: 2 kinetic equations 
H unbnswns | Ay 508 P 
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Wien Bis about io slip on A, 


Lies: relationship) 


GE pen = Mes mgg = (o3)l hal 1-21) 


Solve for the 4 unknowns using the [+ equations]: 


P = 12:9 Mewkons 
da = dg = 0.81 i mjs? 


Friction Fr = 47.7 Newtons 
(direction in diagram) 


Ea. (at coordinates ) It (4) 


B ball is tied to a flag pole by 
a red string of lenath Å. 


The bell els around the 
flau pole af a constant speed v 


Detemine are B and string Jension T 1 Å ate meleng 
1 m=450 fans 
TV = m/5 


© Bell is travelling in a cede Å radius r = sin 
* Cen of cirde is indiceked by blue dok 
1 Use r-0 of n=} coordinakes: 


V= 4 6 m/s for 4 én ms) 


Free—bedy Ainaram (side view) 
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SF =mt i+ 
n Vertical direcion: SFrerticak = M Overticad = 0 
T cos P = ma =p 
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2 T onte dineckion : > E = may 
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Sove I &(2) for BIT 


[requires numencal/cempute solulion) 


> b = 49.9 
T = 6:36 Newtons 


motor-driven pin joint 
Eg. 
OHM 
o å 
Given: e-60 Friction =0 
o =05 S mass of pes * 72k. 
0 = 


Find force " enerted Ly blue anm on peoe. 
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Chovse + €g direction 


for peg force Fp 
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Get r,r - d =æ F =mū in r-0 coordinates 
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9 =60 ras 
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$ T = on /r $ 
(cose)(8 = -vyr* r 
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We could aet č by taking denivative e| * 
or Noke that total accelmdion must be horisontal 
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Al o= —0.133 m/s? 
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a Total 


> |arl=laglten 30 = 0077 mk? 


(Deteamine +- signs Lom diagram) 


Fe 
zig mag D 307; 
Fo + macos bo" — Fj cos bo -mag | (DV Ma, 
=F. =mar m | 
= Fa cos w t ma cosa = Me | 
Frae 
Watch +/— signs and angles / rey & 


Solve (D RQ) for Fa = 194 J Newtons 
Fp = — 0.3768, Newtons 
Summary 
s Engineering o.pplicadio $ oh F = må 
b Apple cakk in any inertial syskem: xy 
nt 
re 


For neyt leckure 


1 Read. Meriam 3/6 (work—kinebic energy) 


